Introduction
Gnathiid isopods (Cymothoida) are small (3-10 mm) but distinctive animals, the males being characterized by large and conspicuous mandibles on the head. In contrast the female and larval morphology differs considerably from that of males (Holdich & Harrison 1980; Cohen & Poore 1994; Smit & Davies 2004; Wilson et al. 2011) , at the juvenile stages the mouthparts being adapted to feeding on fish blood (e.g. Monod 1926; Smit & Davies 2004) . The non-feeding adults are cryptic in behaviour, living in benthic cavities such as in coral rubble, while the larvae start each moulting stage by entering the water column to feed externally on fishes. After feeding, the larvae return to the cavities guarded by the male and remain remaining there until the next departure to the water column or when they moult into adult males or females (Monod 1926; Smit & Davies 2004 ). An extensive review of the family has been given by Smit and Davies (2004) .
Gnathiid isopods are mostly shallow-water organisms, the majority of species living at depths of less than 100 metres; only 20 species have been recorded from depths greater than 1,000 metres. Gnathiids have been frequently reported from coral reefs (e.g. Holdich & Harrison 1980; Kensley 1988; Müller 1989a, b; Coetzee et al. 2008 , Coetzee et al. 2009 Ferreira et al. 2009; Kensley et al. 2009; Farquharson et al. 2012) . There is a growing body of information on the biology, ecology and 'parasitology' of these animals on the Great Barrier Reef (GBR) (e.g. Nagel & Grutter 2007; Grutter et al. 2008; Grutter 2008) .
Taxonomic knowledge of Australian gnathiid isopods rests principally with two significant contributions, those of Cohen and Poore (1994) dealing primarily with shelf and slope species from southeastern Australia, and the earlier review of Holdich and Harrison (1980) based primarily on material from the Queensland coast and Great Barrier Reef. More recently a series of single-species descriptions has been published on Queensland isopods, based on larvae that were taken from known fish hosts and reared to adult stages, providing the first reliable link between the immature stages and adults (Coetzee, et al. 2008; Coetzee, et al. 2009; Ferreira et al. 2009; Ferreira et al. 2010; Farquharson et al. 2012) . Of these species, three were not collected during the first two CReefs expeditions to Lizard Island (2008 Island ( -2009 , suggesting that while the host identity for the juveniles is known the adult habitat is not known, and these species may have an off-reef habitat.
Material and methods
Sampling. Shallow coral-reef habitats can be broadly divided into two convenient categories: inter-tidal reef flat and sub-tidal reef. Samples were taken by snorkelling or SCUBA diving to a depth of 30 metres. The technique is to place samples of the dead coral substrate (including fossil or compacted reef, eroded and dead coral heads; compacted coral rubble is particularly productive) into a 20-litre plastic bucket; that is taken back to the laboratory, and there moderately broken up, the water laced with a few drops of concentrated formaldehyde and left to stand for 5-30 minutes. Small samples (5 litre or less) were collected in 250 μ m or 350 μ m mesh bags, and processed into a bucket the same way. Ideally the sample is then elutriated under a sea-water hose with the washings passed through a soft fine-mesh net and either sorted immediately under a microscope or fixed in ethanol for later sorting.
Depth range records are given for all species where data are available. Maximum depths are restricted to less than the maximum permitted diving depth (30 m), and do not necessarily indicate maximum depth of occurrence.
The term 'small rubble' refers to coral rubble about fist-size or smaller, but larger than gravel. Descriptions. Descriptions were prepared using the program DELTA (Dallwitz et al. 1997 ; see also Coleman et al. 2010) . All descriptions are based on the adult males. More than one species of Gnathia may be present in coral reef samples and equally multiple species of females and pranizas may be present without any male. Furthermore Nagel et al. (2008) , using molecular data, showed that yet further, possible cryptic, species occur in the Lizard Island region. At present it is not possible to confidently associate females or pranizas to the male of one particular species. Therefore for all of the new species only the male has been described.
Morphology of head and mandibles. Monod (1926: fig. 115, p. 270 ) presented a schema for the terms used in describing the structures of the head and mandible, a system that has since been followed, largely unchanged, (e.g. Holdich & Harrison 1980; Cohen & Poore 1994: fig. 1 ). Some of these structures and terms are difficult to interpret, and two in particular require redefinition due the morphology of some of the species here described.
The mandibular incisor cannot be homologised with the incisor of other isopods, and appears to be the point of junction between the mandibular carina and remaining anterior portion of the cusp. The incisor is routinely described as present or absent, and may or may not have a cusp.
The anterior margin of the head has a superior frontolateral process, inferior frontolateral process and a mediofrontal process, each variously present or absent. In both Monod (1926) and Cohen and Poore (1994) the inferior frontolateral process is clearly shown to be inferior (= ventral) to both the superior frontolateral process and the mediofrontal process. In Gnathia varanus sp. nov. there are two superior frontolateral processes and no inferior frontolateral process, as both processes are clearly dorsal to the mediofrontal process. Descriptions refer to the lateral of these processes when the processes are paired.
Material is deposited at the Museum of Tropical Queensland, Townsville (MTQ) and at the Icelandic Museum of Natural History (IMNH).
Classification follows Brandt and Poore (2003) ; setal terminology is based on Watling (1989) ; morphological terminology follows Cohen and Poore (1994) and limb orientation follows Bruce (2009) and Keable (2006) .
Taxonomy Cymothoida Wägele, 1989
Gnathiidae Leach, 1814
Genus Elaphognathia Monod, 1926
Type species. Anceus ferox Haswell, 1885; subsequent designation by Cohen and Poore (1994) .
Remarks. The most recent diagnosis to the genus is that of Cohen and Poore (1994) . There are 13 species of Elaphognathia, six of which occur in Australia (Cohen & Poore 1994 ; present work), with four species being recorded from tropical and subtropical habitats.
Elaphognathia australis sp. nov. (Figs 1-3 Description. Body 2.2 times as long as greatest width, widest at pereonite 3; dorsal surfaces smooth, without setae. Cephalosome semi-pentagonal, 0.6 as long as wide, lateral margins narrowing posteriorly; dorsal surface smooth; dorsal sulcus wide, shallow, short; translucent region absent; paraocular ornamentation absent, posteromedian tubercle present. Frontolateral processes present. Frontal margin concave, median point with process. External scissura absent. Mediofrontal process present, strong, acute, without ventral notch, without fine setae. Supraocular lobe pronounced, wide; accessory supraocular lobe not pronounced. Superior frontolateral process present, weak, rounded, with 1 long simple seta. Inferior frontolateral process absent. Mesioventral margin straight. Eyes present, round, 0.3 as long as cephalosome length, bulbous, standing out from head surface, ommatidia arranged in rows, eye colour faded, not known.
Pereon lateral margins subparallel, without setae; anteriorly smooth. Pereonite 1 fused dorsally with cephalosome; areae laterales absent on pereonite 5; pereonite 6 without lobi laterales; lobuii absent. Pleotelson 0.9 times as long as anterior width, lateral margins smooth, anterolateral margins weakly concave, posterolateral margin distally concave; mid-dorsal surface with 2 sub-median setae (set posteriorly), anterolateral margin without submarginal setae, posterolateral margin with 1 submarginal seta, apex with 2 setae.
Antennule peduncle article 3 1.8 times as long as article 2, 1.9 times as long as wide; flagellum 1.4 as long as article 3, with 4 articles. Antenna peduncle article 4 1.8 times as long as wide, 1.8 times as long as article 3, with 2 penicillate setae, and 3 simple setae; article 5 1.5 times as long as article 4, 2.7 times as long as wide, inferior margin with 8 simple setae; flagellum 1.0 as long as article 5, with 7 articles. Mandible 0.5 as long as width of cephalosome, mandible rectangular, weakly curved, distally; mandible apex 10% total length; mandibular seta present. Carina present, smooth, along entire length. Incisor elevated, standing clear of surface, distal denticulation present. Blade present, dentate, with distinct angle, straight, along proximal 55% of margin. Pseudoblade absent; internal lobe present, bifid, large, smooth; dorsal lobe absent; basal neck short; erisma absent; lamina dentata absent. Maxilliped 4-articled (articles 4 and 5 fused). Maxilliped article 1 lateral margin with distolateral mass of scale-setae; article 2 lateral margin with 3 plumose setae (PMS); article 3 lateral margin with 4 plumose setae; article 4 lateral margin with 11 plumose setae; endite extending to distal margin of article 2; without coupling setae. Pylopod article 1 1.3 as long as wide, without distolateral lobe; posterior and lateral margins forming rounded curve; lateral margin with 15 large PMS; mesial margin with continuous scale-setae, distal margin with 2 long simple setae; article 2 2.7 as long as wide; article 3 absent.
Pereopods 2-6 with long simple setae; propodus distal robust seta (RS) twice length of proximal RS; lateral and inferior margins with prominent tubercles, pereopod 2 with tubercles on merus and carpus. Pereopod 2 basis 2.4 times as long as greatest width, superior margin without long setae (and 2 penicillate setae), inferior margin with 6 setae (short); ischium 0.5 times as long as basis, 1.6 as long as wide, superior margin with 4 setae (short), inferior margin with 6 setae (short); merus 0.5 as long as ischium, 0.8 as long as wide, superior margin with 3 long setae (1 biserrate, 1 fine setulose), inferior margin with 4 long setae (1 fine setulose seta); carpus 0.6 as long as ischium, 2.1 as long as wide, superior margin without long setae, inferior margin with 2 setae (1 fine setulose seta); propodus 0.9 times as long as ischium, 2.6 times as long as wide, superior margin with 1 long seta (penicillate), inferior margin without short setae, without long simple setae, and with 2 RS; dactylus 0.7 as long as propodus. Pereopods 3 and 4 similar to pereopod 2. Pereopod 5 similar to pereopod 6. Pereopod 6 with tubercles on ischium to carpus, basis superior margin with 1 long seta, and no penicillate setae, inferior margin with 2 long setae; ischium 1.7 as long as greatest width, superior margin with 3 long setae, inferior margin with 2 long setae; merus 0.6 as long as ischium, 1.3 times as long as wide, superior margin with 3 long setae (2 biserrate), inferior margin 1 long seta (fine setulose seta), without dense patch of scale-setae; carpus 0.5 as long as ischium, 1.6 times as long as wide, superior margin with 1 long seta (penicillate), inferior margin with 3 long setae (and 1 fine setulose seta); propodus 0.8 as long as ischium, 2.8 times as long as wide, superior margin with 3 long setae, inferior margin without long setae, and 2 RS; dactylus 0.8 as long as propodus. Penes opening flush with surface of sternite 7.
Pleopod 2 exopod 2.1 as long as wide, 9 PMS; endopod 1.6 as long as wide, endopod with 8 PMS. Pleopod 2 appendix masculina absent.
Uropod rami extending beyond pleotelson, apices broadly rounded. Peduncle with 1 dorsal seta. Endopod 2.5 as long as greatest width, dorsally with 6 sensory setae; lateral margin sinuate, lateral margin with 1 simple seta; mesial margin weakly convex, with 6 long plumose setae. Exopod extending to end of endopod, 3.6 times as long as greatest width; lateral margin weakly convex, with 6 simple setae; proximomesial margin sinuate, proximally concave, mesiodistal margin with 4 long PMS.
Remarks. Elaphognathia australis sp. nov. is most similar to Elaphognathia forceps (Holdich & Harrison, 1980) , but differs in the shape of the excavation of the frontal margin. In E. forceps the excavation is narrow and deep, while in E. australis the excavation is wide, with a wide rostrum-like medial frontal process.
Etymology. Alludes to the Southern Hemisphere locality of collection. Distribution. Long Island, Chesterfield reefs, Coral Sea.
Genus Gnathia Leach, 1814
Type species. Gnathia termitoides Leach, 1814; see Cohen and Poore (1994) .
Remarks. Gnathia is a large genus, numbering 111 species, and ubiquitous and common in coral-reef habitats. The most recent generic revision is that of Cohen and Poore (1994) .
Gnathia aureamaculosa Ferreira and Smit, 2009
Gnathia aureamaculosa Ferreira and Smit, 2009 in Ferreira et al. 2009 : 1067 Remarks. The four reared specimens examined here were reared from larvae collected from the thick-lipped wrasse [Hemigymnus melapterus (Bloch, 1791; Labridae) by Grutter et al. (2000) ]. These specimens, and the single specimens collected at Lizard Island in 2008 all agree well with the description. The paucity of specimens in the CReefs material suggests that the precise habitat of this species has not yet been located.
Distribution. Known only from Lizard Island, Great Barrier Reef.
Gnathia coralmaris sp. nov. (Figs 4-7)
Material examined. Holotype. ♂ , 2.3 mm, dissected, same data as holotype (MTQ W10729, + 9 microslides). Description. Body 2.8 times as long as greatest width, widest at pereonite 4; dorsal surfaces polished, sparsely setose. Cephalosome quadrate, 0.8 as long as wide, lateral margins convex; dorsal surface with sparse granules; dorsal sulcus wide, shallow, extended; translucent region present; elliptical; paraocular ornamentation strongly developed, posteromedian tubercle present. Frontolateral processes present. Frontal margin produced, triangular, median point excavate. External scissura present, wide, deep. Mediofrontal process present, weak, rounded, with ventral notches, without fine setae. Supraocular lobe pronounced, wide; accessory supraocular lobe not pronounced. Superior frontolateral process present, single, strong, unequally apically bifid, with 3 long simple setae. Inferior frontolateral process absent. Eyes present, elongate, 0.3 as long as cephalosome length, contiguous with head surface, ommatidia arranged in rows, eye colour yellow.
Pereon lateral margins subparallel, with few setae; anteriorly smooth and with sparse fine granules. Pereonite 1 not fused dorsally with cephalosome; dorsolateral margins fully obscured by cephalosome; pereonite 2 wider than pereonite 1; areae laterales absent on pereonite 5; pereonite 6 without lobi laterales; lobuii well-developed, globular. Pleotelson 0.9 times as long as anterior width, lateral margins serrate (at mid-margin), anterolateral margins concave, posterolateral margin weakly concave; mid-dorsal surface with 2 sub-median setae (small), anterolateral margin with 1 submarginal seta (small), posterolateral margin with 2 submarginal setae (prominent), apex with 2 setae.
Antennule peduncle article 3 1.9 times as long as article 2, 4.1 times as long as wide; flagellum 0.9 as long as article 3, with 5 articles. Antenna peduncle article 4 2.9 times as long as wide, 2.2 times as long as article 3, without penicillate setae, and with 4 simple setae; article 5 1.2 times as long as article 4, 3.7 times as long as wide, inferior margin with 2 penicillate setae, with 12 simple setae; flagellum 0.9 as long as article 5, with 6 articles.
Mandible 0.5 as long as width of cephalosome, mandible triangular, weakly curved, evenly; mandible apex 20% total length; mandibular seta present. Carina present, smooth, along entire length. Incisor dentate, distal denticulation present. Blade present, smooth, strongly convex, proximally convex, along proximal 50% of margin. Pseudoblade absent; internal lobe absent; dorsal lobe absent; basal neck short; erisma present; lamina dentata absent.
Maxilliped 5-articled. Maxilliped article 1 lateral margin with continuous marginal scale-setae; article 2 lateral margin with 4 plumose setae; article 3 lateral margin with 7 plumose setae; article 4 lateral margin with 5 plumose setae; article 5 with 7 plumose setae; endite extending to distal margin of article 2; without coupling setae. Pylopod article 1 1.8 as long as wide, with distolateral lobe; posterior and lateral margins forming rounded curve; lateral margin with 25 large PMS; mesial margin with continuous scale-setae, distal margin with 4 long simple setae; article 2 1.2 as long as wide; article 3 minute, with 2 setae.
Pereopods 2-6 without long plumose setae; propodus distal RS slightly longer than proximal RS; lateral and inferior margins with weak tubercles, pereopod 2 with tubercles on basis to ischium. Pereopod 2 basis 2.2 times as long as greatest width, superior margin 6 long setae, inferior margin 4 setae; ischium 0.6 times as long as basis, 2.1 as long as wide, superior margin with 4 setae, inferior margin with 6 setae; merus 0.5 as long as ischium, 1.5 as long as wide, superior margin with 3 long setae, inferior margin with 6 long setae; carpus 0.6 as long as ischium, 1.8 as long as wide, superior margin with 1 long seta, inferior margin with 4 setae (1 biserrate); propodus 0.9 times as long as ischium, 3.2 times as long as wide, superior margin 3 long setae, inferior margin with 3 short setae, without long simple setae (1 penicillate seta), and 2 RS; dactylus 0.6 as long as propodus. Pereopods 3 and 4 similar to pereopod 2. Pereopod 5 similar to pereopod 6. Pereopod 6 basis 2.1 times as long as greatest width, superior margin with 6 long setae, and no penicillate setae, inferior margin with 5 long setae; ischium 0.8 as long as basis, 2.3 as long as greatest width, superior margin with 5 long setae, inferior margin with 5 long setae; merus 0.6 as long as ischium, 1.6 times as long as wide, superior margin with 2 long setae (and 2 biserrate setae), inferior margin 5 long setae, with dense patch of scale-setae; carpus 0.5 as long as ischium, 1.9 times as long as wide, superior margin without long setae (1 penicillate seta), inferior margin with 4 long setae; propodus 0.7 as long as ischium, 2.8 times as long as wide, superior margin with 4 long setae (and 1 penicillate seta), inferior margin with 5 long setae, and 2 RS; dactylus 0.7 as long as propodus. Penes opening flush with surface of sternite 7.
Pleopod 2 exopod 1.9 as long as wide, 9 PMS; endopod 1.9 as long as wide, endopod with 7 PMS. Pleopod 2 appendix masculina present, with parallel margins, 0.5 times as long as endopod, distally bluntly rounded.
Uropod rami extending beyond pleotelson, apices broadly rounded. Peduncle with 1 dorsal seta. Endopod 2.3 as long as greatest width, dorsally with 6 sensory setae; lateral margin distally concave, lateral margin with 3 simple setae; mesial margin strongly convex, with 7 long plumose setae. Exopod not extending to end of endopod, 3.8 times as long as greatest width; lateral margin weakly convex, with 7 simple setae; proximomesial margin straight, distally convex, mesiodistal margin with 4 long PMS. Remarks. Gnathia coralmaris sp. nov. is distinguished from all Australian species by the shape of the frontal margin and the frontal processes. Gnathia coralmaris sp. nov. is most similar to Gnathia phallonajopsis Monod, 1925 from the Mediterranean and Gnathia perimulica Monod, 1926 from the Gulf of Thailand. Gnathia coralmaris differs from G. perimulica in having smooth frontal margin (crenulated mid-part and crenulated laterofrontal process in G. perimulica), and from G. phallonajopsis by lacking internal lobe (lobe present in G. phallonajopsis) on the mandible.
Etymology. The epithet combines the Latin words corallium and maris. Distribution. Mellish Reef, Australian Coral Sea Territory.
Gnathia falcipenis Holdich and Harrison, 1980
Gnathia falcipenis Holdich and Harrison, 1980: 223 Remarks. The species was only found at shallow waters, 1-10 metres, in coral rubble. Holdich and Harrison (1980) reported the species from Chinaman's Head, Lizard Island at depths of 3.7 m and from a semi-permanent log on the mid-shore at Magnetic Island off Townsville.
Distribution. Lizard Island and surrounding region and Magnetic Island; at depths of 1 to 10 metres on inner, mid-shelf and outer reefs. Description. Body 3.2 times as long as greatest width, widest at pereonite 3; dorsal surfaces polished, sparsely setose. Cephalosome quadrate, 0.8 as long as wide, lateral margins convex; dorsal surface with sparse granules; dorsal sulcus narrow, shallow, extended; translucent region absent; paraocular ornamentation strongly developed, posteromedian tubercle present. Frontolateral processes present. Frontal margin convex, median point with process. External scissura present, narrow, deep. Mediofrontal process present, strong, spatuloid, bifid, without ventral notch, without fine setae. Supraocular lobe pronounced, wide; accessory supraocular lobe not pronounced. Superior frontolateral process present, strong, unequally apically bifid, with 2 long simple setae. Inferior frontolateral process present, apically unequally bifid, without setae. Mesioventral margin straight. Eyes present, elongate, 0.3 as long as cephalosome length, contiguous with head surface, ommatidia arranged in rows, eye colour dark brown. Pereon lateral margins subparallel, with few setae; anteriorly smooth. Pereonite 1 not fused dorsally with cephalosome; dorsolateral margins fully obscured by cephalosome; pereonite 2 wider than pereonite 1; areae laterales absent on pereonite 5; pereonite 6 without lobi laterales; lobuii well-developed, globular.
Mandible 0.6 as long as width of cephalosome, mandible triangular, weakly curved, evenly; mandible apex 20% total length; mandibular seta present. Carina present, smooth, along entire length. Incisor knob-like, distal denticulation absent. Blade present, dentate, with distinct angle, convex, along proximal 50% of margin. Pseudoblade absent; internal lobe present, rounded, large, smooth; dorsal lobe absent; basal neck short; erisma absent; lamina dentata absent.
Pereopods 2-6 without long plumose setae; propodus distal RS 1.5 length of proximal RS; lateral and inferior margins with weak tubercles, pereopod 2 with tubercles on merus and carpus and basis. Pereopod 2 basis 2.3 times as long as greatest width, superior margin 12 long setae, inferior margin 7 setae; ischium 0.8 times as long as basis, 2.4 as long as wide, superior margin with 7 setae, inferior margin with 9 setae; merus 0.4 as long as ischium, 1.2 as long as wide, superior margin with 4 long setae, inferior margin with 7 long setae; carpus 0.5 as long as ischium, 1.9 as long as wide, superior margin with 2 long setae, inferior margin with 7 setae (1 biserrate); propodus 0.8 times as long as ischium, 2.8 times as long as wide, superior margin 4 long setae (1 penicillate), inferior margin with 6 short setae, 1 long simple seta, and 2 RS; dactylus 0.6 as long as propodus. Pereopods 3 and 4 similar to pereopod 2. Pereopod 5 similar to pereopod 6. Pereopod 6 with tubercles on carpus, basis 2.6 times as long as greatest width, superior margin with 11 long setae, and 1 penicillate seta, inferior margin with 3 long setae; ischium 0.8 as long as basis, 2.6 as long as greatest width, superior margin with 9 long setae (5 short, 3 long and 1 short acute RS), inferior margin with 9 long setae (4 short submarginal, 5 long marginal); merus 0.5 as long as ischium, 1.5 times as long as wide, superior margin with 5 long setae, inferior margin 6 long setae, with dense patch of scale-setae; carpus 0.5 as long as ischium, 2.3 times as long as wide, superior margin with 2 long setae (and 1 penicillate seta), inferior margin with 4 long setae; propodus 0.8 as long as ischium, 3.8 times as long as wide, superior margin with 6 long setae (and 1 penicillate seta), inferior margin with 7 long setae, and 2 RS; dactylus 0.5 as long as propodus. Penes medially united, penial process 7.4 times as long as basal width. Remarks. The somewhat long, spatuloid mediofrontal process readily distinguishes Gnathia hamletgast sp. nov. from all Australian gnathiids. Gnathia calamitosa Monod, 1926 from southeastern Australia shows some resemblance, but mediofrontal process of that species is not strongly bifid. Furthermore the superior frontolateral process is unequally apically bifid in G. hamletgast, while being simple and rounded in G. calamitosa. The species shows also some resemblance to G. regalis Monod, 1926 from New Zealand in the shape of the mediofrontal process. The mandibles, however, differ in the absence of a medial lobe in G. regalis, but being present in Gnathia hamletgast.
An abbreviated description is given here as dissection was minimal in order to preserve the integrity of the holotype.
Etymology Description. Body 2.8 times as long as greatest width, widest at pereonite 3 and pereonite 5; dorsal surfaces smooth, sparsely setose. Cephalosome quadrate, 0.9 as long as wide, lateral margins sub-parallel; dorsal surface with sparse granules; dorsal sulcus narrow, shallow, short; translucent region present; elliptical; paraocular ornamentation strongly developed, posteromedian tubercle present. Frontolateral processes present. Frontal margin produced, truncate, median point with process. External scissura present, narrow, shallow. Mediofrontal process present on wide, even frontal margin; small, pointed, without ventral notch, with fine setae. Supraocular lobe not pronounced, long; accessory supraocular lobe not pronounced. Superior frontolateral process present, single, strong, conical, without long simple setae. Inferior frontolateral process absent. Mesioventral margin straight. Eyes present, elongate, 0.3 as long as cephalosome length, contiguous with head surface, ommatidia arranged in rows, eye colour yellow (probably faded).
Pereon lateral margins subparallel, with few setae; anteriorly smooth. Pereonite 1 not fused dorsally with cephalosome; dorsolateral margins fully obscured by cephalosome; pereonite 2 wider than pereonite 1; areae laterales present on pereonite 5; pereonite 6 without lobi laterales; lobuii weak, globular. Pleotelson 0.9 times as long as anterior width, lateral margins smooth, anterolateral margins weakly concave, posterolateral margin distally concave; mid-dorsal surface with 2 sub-median setae (short), anterolateral margin with 1 submarginal seta (short), posterolateral margin with 1 submarginal seta (prominent), apex with 2 setae.
Antennule peduncle article 2 0.7 times as long as article 1, article 3 2.3 times as long as article 2, 5.1 times as long as wide; flagellum 1 as long as article 3, with 5 articles. Antenna peduncle article 4 3 times as long as wide, 2.2 times as long as article 3, with 2 penicillate setae, and 12 simple setae (marginal and submarginal); article 5 1.1 times as long as article 4, 3.6 times as long as wide, inferior margin with 4 penicillate setae, and 16 simple setae (marginal and submarginal); flagellum 1.4 as long as article 5, with 7 articles.
Mandible 0.6 as long as width of cephalosome, mandible triangular, weakly curved, distally; mandible apex 20% total length; mandibular seta present. Carina present, finely dentate, along entire length. Incisor knob-like and elevated, standing clear of surface, distal denticulation absent. Blade present, dentate, strongly convex, midventrally convex, along proximal 50% of margin. Pseudoblade absent; internal lobe present, quadrate, large, smooth; dorsal lobe absent; basal neck short; erisma present; lamina dentata absent.
Maxilliped 5-articled. Maxilliped article 1 lateral margin with continuous marginal scale-setae; article 2 lateral margin with 3 plumose setae; article 3 lateral margin with 6 plumose setae; article 4 lateral margin with 5 plumose setae; article 5 with 7 plumose setae; endite extending to distal margin of article 2; without coupling setae. Pylopod article 1 1.8 as long as wide, with distolateral lobe; posterior and lateral margins forming rounded curve; lateral margin with 30 large PMS; mesial margin with continuous scale-setae, distal margin with 7 long simple setae; article 2 1.1 as long as wide; article 3 minute, with 7 setae. Pereopods 2-6 without long plumose setae; propodus distal RS as long as proximal RS; lateral and inferior margins with prominent tubercles, pereopod 2 with tubercles on merus and carpus and basis. Pereopod 2 basis 2.3 times as long as greatest width, superior margin 5 long setae (and 2 penicillate setae), inferior margin 6 setae (long); ischium 0.6 times as long as basis, 2.1 as long as wide, superior margin with 5 setae, inferior margin with 7 setae; merus 0.5 as long as ischium, 1.4 as long as wide, superior margin with 4 long setae, inferior margin with 7 long setae; carpus 0.6 as long as ischium, 1.9 as long as wide, superior margin with 1 long setae, inferior margin with 5 setae (4 simple, 1 biserrate RS); propodus 0.9 times as long as ischium, 4.1 times as long as wide, superior margin 4 long setae (1 penicillate), inferior margin with 6 short setae, without long simple setae, and 2 RS; dactylus 0.5 as long as propodus. Pereopods 3 and 4 similar to pereopod 2. Pereopod 5 similar to pereopod 6. Basis 2.8 times as long as greatest width, superior margin with 2 long setae, and 1 penicillate seta, inferior margin with 5 long setae; ischium 0.8 as long as basis, 2.6 as long as greatest width, superior margin with 7 long setae, inferior margin with 6 long setae; merus 0.5 as long as ischium, 1.7 times as long as wide, superior margin with 4 long setae (1 biserrate), inferior margin 6 long setae, with dense patch of scale-setae; carpus 0.5 as long as ischium, 2.6 times as long as wide, superior margin with 2 long setae (1 penicillate), inferior margin with 5 long setae; propodus 0.7 as long as ischium, 4.2 times as long as wide, superior margin with 4 long setae, inferior margin with 8 long setae, and 2 RS; dactylus 0.6 as long as propodus. Penes medially united and flat lobes, penial.
Pleopod 2 exopod 1.9 as long as wide, 9 PMS; endopod 2.1 as long as wide, endopod with 8 PMS. Pleopod 2 appendix masculina absent.
Uropod rami extending beyond pleotelson, apices broadly rounded. Peduncle with 2 dorsal setae. Endopod 2.3 as long as greatest width, dorsally with 4 sensory setae; lateral margin proximally convex and distally concave, lateral margin with 4 simple setae; mesial margin weakly convex, with 6 long plumose setae. Exopod not extending to end of endopod, 3.8 times as long as greatest width; lateral margin weakly convex, with 8 simple setae; proximomesial margin straight, distally convex, mesiodistal margin with 4 long PMS.
Remarks. Gnathia marionis sp. nov. shows some resemblance to G. cornuta Holdich and Harrison, 1980 in the shape of the mandible (long blade), but is distinguished from the latter and all other Australian gnathiids in having a small mediofrontal process on a wide, even frontal margin.
Etymology. The epithet is taken from the type locality. Distribution. Marion Reef, Australian Coral Sea Territory.
Gnathia masca Farquharson and Smit, 2012
Antennule peduncle article 2 1.0 times as long as article 1, article 3 1.8 times as long as article 2, 4.7 times as long as wide; flagellum 1.3 as long as article 3, with 5 articles. Antenna peduncle article 4 2.6 times as long as wide, 1.9 times as long as article 3, with 1 penicillate seta, and 13 simple setae (marginal and submarginal); article 5 1.2 times as long as article 4, 3.6 times as long as wide, inferior margin with 1 penicillate seta, with 35 simple setae (dense setal field on dorsal and ventral surfaces); flagellum 1.6 as long as article 5, with 7 articles. Mandible 0.6 as long as width of cephalosome, mandible triangular, strongly curved, distally; mandible apex 30% total length; mandibular seta present. Carina present, smooth, along entire length. Incisor elevated, standing clear of surface, distal denticulation absent. Blade present, dentate, strongly convex, proximally convex, along proximal 50% of margin. Pseudoblade absent; internal lobe present, quadrate, small, smooth; dorsal lobe absent; basal neck short; erisma present; lamina dentata absent. Maxilliped 5-articled. Maxilliped article 1 lateral margin with continuous marginal scale-setae; article 2 lateral margin with 4 plumose setae; article 3 lateral margin with 7 plumose setae; article 4 lateral margin with 5 plumose setae; article 5 with 8 plumose setae; endite extending to distal margin of article 2; without coupling setae. Pylopod article 1 1.8 as long as wide, without distolateral lobe; posterior and lateral margins forming rounded curve; lateral margin with 34 large PMS; mesial margin with continuous scale-setae, distal margin with 12 long simple setae; article 2 1.64 as long as wide; article 3 minute.
Pereopods 2-6 without long plumose setae; propodus distal RS as long as proximal RS; lateral and inferior margins with weak tubercles, pereopod 2 with tubercles on basis. Pereopod 2 basis 2.3 times as long as greatest width, superior margin 5 long setae (and 1 penicillate seta), inferior margin 7 setae; ischium 0.8 times as long as basis, 2.5 as long as wide, superior margin with 10 setae, inferior margin with 9 setae; merus 0.5 as long as ischium, 1.5 as long as wide, superior margin with 4 long setae, inferior margin with 8 long setae; carpus 0.6 as long as ischium, 2.1 as long as wide, superior margin with 2 long setae, inferior margin with 6 setae (1 biserrate); propodus 0.8 times as long as ischium, 3.9 times as long as wide, superior margin 6 long setae, inferior margin with 6 short setae (1 penicillate seta), 6 long simple setae, and 2 RS; dactylus 0.6 as long as propodus. Pereopods 3 and 4 similar to pereopod 2. Pereopod 5 similar to pereopod 6. Pereopod 6 with tubercles on merus and carpus and with tubercles on superior margin of basis, basis 2.2 times as long as greatest width, superior margin with 9 long setae, and 1 penicillate seta, inferior margin with 7 long setae; ischium 0.8 as long as basis, 2.4 as long as greatest width, superior margin with 9 long setae, inferior margin with 9 long setae; merus 0.6 as long as ischium, 1.4 times as long as wide, superior margin with 3 long setae, inferior margin 9 long setae, without dense patch of scale-setae; carpus 0.6 as long as ischium, 2.5 times as long as wide, superior margin with 3 long setae, inferior margin with 6 long setae; propodus 0.7 as long as ischium, 3.7 times as long as wide, superior margin with 5 long setae, inferior margin with 6 long setae, and 2 RS; dactylus 0.6 as long as propodus. Penes opening flush with surface of sternite 7.
Pleopod 2 exopod 1.5 as long as wide, 9 PMS; endopod 1.7 as long as wide, endopod with 8 PMS. Pleopod 2 appendix masculina absent.
Uropod rami extending beyond pleotelson, apices narrowly rounded. Peduncle with 2 dorsal setae. Endopod 2.8 as long as greatest width, dorsally with 3 sensory setae; lateral margin proximally convex, lateral margin with 4 simple setae; mesial margin weakly convex, with 6 long plumose setae. Exopod not extending to end of endopod, 4.1 times as long as greatest width; lateral margin weakly convex, with 13 simple setae; proximomesial margin straight, mesiodistal margin with 4 long PMS.
Remarks. Gnathia varanus sp. nov. is distinguished from all other Australian gnathiids by the large mediofrontal and paired superior frontolateral processes, the latter being located close to the mesial line of the cephalosome. Several gnathiid species have strong superior frontolateral processes close to the medial line (e.g. Gnathia venusta Monod, 1925; Gnathia illepida Monod, 1923 ), but these species have different configuration of the frontolateral processes.
Etymology. The species name is the generic name for the large Sand Goanna, Varanus gouldii (Gray, 1838), for which the island was given its English name (noun in apposition).
Distribution. Known only from Lizard Island, northern Great Barrier Reef. Description. Body 3.1 times as long as greatest width, widest at pereonite 2 and pereonite 3; dorsal surfaces smooth, sparsely setose. Cephalosome quadrate, 0.8 as long as wide, lateral margins parallel; dorsal surface smooth and with sparse granules; dorsal sulcus wide, shallow, extended; translucent region absent; paraocular ornamentation weakly developed, posteromedian tubercle present. Frontolateral processes present. Frontal margin straight, median point with process. External scissura present, narrow, shallow. Mediofrontal process present, weak, rounded, without ventral notch, without fine setae. Supraocular lobe pronounced, wide; accessory supraocular lobe not pronounced. Superior frontolateral process present, strong, unequally apically bifid, without long simple setae. Inferior frontolateral process absent. Mesioventral margin straight. Eyes present, round, 0.3 as long as cephalosome length, contiguous with head surface, ommatidia arranged in rows, eye colour faded yellow. Pereon lateral margins narrowing posteriorly, with few setae; anteriorly smooth. Pereonite 1 not fused dorsally with cephalosome; dorsolateral margins not obscured by cephalosome; pereonite 2 as wide as pereonite 1; areae laterales present on pereonite 5; pereonite 6 without lobi laterales; lobuii absent. Pleotelson 1.1 times as long as anterior width, lateral margins smooth, anterolateral margins weakly concave, posterolateral margin distally concave; mid-dorsal surface with 1 sub-median seta, anterolateral margin with 1 submarginal seta, posterolateral margin with 1 submarginal seta, apex with 2 setae.
Antennule peduncle article 2 1 times as long as article 1, article 3 1.7 times as long as article 2, 4.8 times as long as wide; flagellum 1.4 as long as article 3, with 5 articles. Antenna peduncle article 4 2.4 times as long as wide, 1.6 times as long as article 3, with 1 penicillate seta, and 8 simple setae; article 5 1.4 times as long as article 4, 2.9 times as long as wide, inferior margin with 5 penicillate setae, with 15 simple setae; flagellum 1.5 as long as article 5, with 7 articles.
Mandible 0.6 as long as width of cephalosome, mandible triangular, weakly curved, distally; mandible apex 25% total length; mandibular seta present. Carina present, smooth, along entire length. Incisor knob-like, distal denticulation absent. Blade present, dentate, strongly convex, midventrally convex, along proximal 40% of margin. Pseudoblade absent; internal lobe present, bifid, large, crenulate; dorsal lobe absent; basal neck short; erisma absent; lamina dentata absent.
Maxilliped 5-articled. Maxilliped article 1 lateral margin with continuous marginal scale-setae; article 2 lateral margin with 3 plumose setae; article 3 lateral margin with 8 plumose setae; article 4 lateral margin with 5 plumose setae; article 5 with 8 plumose setae; endite extending to distal margin of article 2; without coupling setae. Pylopod article 1 1.7 as long as wide, without distolateral lobe; posterior and lateral margins forming rounded curve; lateral margin with 30 large PMS; mesial margin with continuous scale-setae, distal margin with 3 long simple setae; article 2 1.6 as long as wide; article 3 absent, without setae.
Pereopods 2-6 without long plumose setae; propodus distal RS slightly longer than proximal RS; lateral and inferior margins with weak tubercles, pereopod 2 with tubercles on merus and carpus. Pereopod 2 basis 2.4 times as long as greatest width, superior margin 5 long setae, inferior margin 5 setae; ischium 0.7 times as long as basis, 2.3 as long as wide, superior margin with 4 setae, inferior margin with 5 setae; merus 0.6 as long as ischium, 1.6 as long as wide, superior margin with 2 long setae, inferior margin with 5 long setae; carpus 0.6 as long as ischium, 2.3 as long as wide, superior margin with 2 long setae, inferior margin with 3 setae (1 biserrate); propodus 0.5 times as long as ischium, 3.8 times as long as wide, superior margin 3 long setae (and one penicillate), inferior margin with 1 short seta, 2 long simple setae, and 2 RS; dactylus 0.7 as long as propodus. Pereopods 3 and 4 similar to pereopod 2. Pereopod 5 similar to pereopod 6. Pereopod 6 with tubercles on superior margin of basis, basis 2.5 times as long as greatest width, superior margin with 6 long setae, and no penicillate setae, inferior margin with 3 long setae; ischium 0.7 as long as basis, 2.3 as long as greatest width, superior margin with 5 long setae, inferior margin with 8 long setae; merus 0.6 as long as ischium, 1.5 times as long as wide, superior margin with 4 long setae (2 biserrate), inferior margin 4 long setae, with dense patch of scale-setae; carpus 0.5 as long as ischium, 1.9 times as long as wide, superior margin with 4 long setae, inferior margin with 6 long setae (1 biserrate); propodus 0.8 as long as ischium, 3.2 times as long as wide, superior margin with 4 long setae (1 penicillate), inferior margin with 3 long setae, and 2 RS; dactylus 0.7 as long as propodus. Penes opening flush with surface of sternite 7.
Pleopod 2 exopod 2.1 as long as wide, 9 PMS; endopod 1.9 as long as wide, endopod with 8 PMS. Pleopod 2 appendix masculina absent.
Uropod rami extending beyond pleotelson, apices broadly rounded. Peduncle with 1 dorsal seta. Endopod 2.5 as long as greatest width, dorsally with 5 sensory setae; lateral margin weakly sinuate, lateral margin with 2 simple setae; mesial margin strongly convex, with 6 long plumose setae. Exopod not extending to end of endopod, 3.8 times as long as greatest width; lateral margin weakly convex, with 7 simple setae (and 1 submarginal seta); proximomesial margin straight, distally convex, mesiodistal margin with 4 long PMS.
Remarks. Gnathia wistari sp. nov. is similar to Gnathia aureamaculosa Ferreira and Smit, 2009 in having large mesial lobes on the mandible. These two species can, however readily be distinguished by the shape of the mandible, which is rectangular in G. aureamaculosa and triangular-oval in Gnathia wistari, and by the shape of the superior frontolateral processes, being apically bifid in G. wistari, but conical in G. aureamaculosa.
Etymology. Named for the type locality; noun in apposition. Distribution. Gnathia wistari sp. nov. is known from both the northern and southern Great Barrier Reef; recent collections from the northern Great Barrier Reef indicate that it occurs most commonly on the outer reefs rather than mid-shelf and continental island reefs; at depths of 8-29 metres.
Discussion
Gnathiid isopods are diverse on the Great Barrier Reef, although there has been no previous attempt to assess the overall diversity of any one coral reef or coral-reef region. Furthermore, previous collecting methods have often been limited to intertidal or small samples, with a correspondingly lower capture level than in the more substantial samples taken during the CReefs program. Species totals for coral-reef Gnathiidae are generally low, one to three species, reflecting the lack of appropriate sampling rather than actual diversity. For example the much larger area of the Caribbean has 14 recorded species (e.g. Müller 1988a, b; Kensley & Schotte 1989) and the Western Indian Ocean has 10 species from coral-reef habitats (e.g. Müller 1989a; Kensley et al. 2009) , with a maximum local diversity of three species in the large Seychelles region. In large part one would expect that with thorough sampling the number of species would significantly increase.
Prior to this study seven species of Gnathiidae had been recorded from the Lizard Island region, the highest diversity for any coral-reef locality. This report increased the diversity to 11 species in two genera, the greatest known diversity for a single area, not including a further few undescribed species that lacked adequate material for description. The diversity may still be higher. Molecular analysis of the genetic diversity of larval gnathiids (Nagel et al. 2008 ) revealed potentially 13 species from the Lizard Island and Heron Island, suggesting that there are still several species yet to be described. CReefs data from Heron Island, southern Great Barrier Reef and Ningaloo Reef in Western Australia indicate that these southerly reefs have a lower species diversity than Lizard Island.
